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Objective: as a result of a serious complication from compression bandaging in a patient with venous ulceration and
deep-vein obstruction, a policy of incremental compression in such limbs has been developed. The purpose of this
retrospective study is to review the outcome of this policy.
Design: limbs with deep-venous obstruction (stenosis or occlusion) were treated initially with 3-layer compression
bandaging and reviewed 24 h later. If 3-layer bandaging was tolerated, it was re-applied for a further 48 h. If there were
no problems, then 4-layer bandaging was applied and the patient reviewed at 24 and 72 h. If 4-layer bandaging could
not be tolerated, the limb was returned to 3-layer bandaging.
Results: of 325 limbs seen in a venous-ulcer clinic, 22 (7%) had deep-vein obstruction. Fifteen (68%) limbs were able
to tolerate 4-layer bandaging, five (23%) could tolerate 3-layer bandaging and two limbs (9%) could only tolerate class
2 compression hosiery. The overall 1-year healing rate was 55%. There were no serious complications from bandaging.
Conclusions: a protocol of incremental compression bandaging is safe in ulcerated legs with deep-vein obstruction and
produces healing in up to 55% of cases.
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Introduction Patients and Methods
Duplex scanning of limbs with venous ulceration has Patients
shown that 2–4% have underlying deep-vein stenosis
or occlusion.1–3 In a proportion of legs with deep-vein Patients with deep-venous obstruction were retro-
spectively identified from those attending a single-obstruction the superficial venous system forms an
important collateral pathway through which blood visit venous ulcer clinic during the period May 1994
to July 1997. All patients attending the patient clinicreturns to the heart. Interruption of this pathway, by
either surgery or external compression, can lead to a had a detailed history taken and underwent a full
clinical examination. All ulcerated limbs had the ankle-critical rise in venous pressure and thereby threaten
the viability of the limb. Indeed, we have reported3 brachial pressure index (ABPI) measured and under-
went colour duplex scanning of the superficial andthat the application of 4-layer compression bandaging
in an ulcerated limb with deep-venous obstruction led deep venous systems. Patients with deep-venous ob-
struction were followed up in the clinic at 3-monthlyto the development of a compartment syndrome that
required emergency fasciotomy. As a result of this intervals and the limbs reported in this study have
been followed up for a minimum of 1 year.experience, we have adopted a policy of cautious
incremental increase in compression bandaging in ul-
cerated legs with deep-venous obstruction. The pur-
pose of this paper is to review the outcome of this
policy. Duplex scans
Colour duplex scans were performed using either an
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Bedford, U.K.) machine. The deep and superficial ven- occlusion. Of the eight limbs without continuous flow,
six had a stenosis and two an occlusion.ous systems were examined with 5-MHz and 10-MHz
linear array probes respectively. Patients were ex- Fifteen (68%) of the 22 limbs were able to progress
to and tolerate 4-layer bandaging, 5 (23%) could notamined with the lower limb dependent and venous
reflux was defined as the presence of reversed blood progress beyond 3-layer bandaging because of pain
and distal foot swelling and 2 (9%) could only tolerateflow of more than 0.5 s on release of a distal calf
squeeze. Venous occlusion was defined as no forward class 2 compression hosiery. The overall acturial 1-
year healing rate was 55% (12/22 limbs healed). Theflow in the vein after a calf squeeze distal to the
segment under examination. Stenosis of the vein was 1-year healing rate in the 15 limbs with a stenosis was
60% (9/15 limbs healed) and in the 7 limbs with andefined by a lack of uniform colour filling across
the full vein diameter. Continuous flow in the long occlusion was 43% (3/7 limbs healed). The 1-year
healing rate in the 15 limbs treated by 4-layer band-saphenous vein was defined as continuous cephalad
flow at rest.3 Neither venography nor venous pressure aging was 73% (11/15), whereas only 20% (1/5) of
those treated by 3-layer bandaging healed. Neither ofmeasurements were performed.
the two limbs treated by compression hosiery healed.
Four (29%) of the 14 limbs with continuous flow
healed, whereas 8/8 (100%) limbs without continuous
Compression bandaging flow were able to tolerate 4-layer bandaging and all
healed (p=0.005, v2).
All patients were treated initially with 3-layer (wool, There were no complications arising directly from
crepe and Coban) graduated compression bandaging4 compression bandaging in this group of patients. How-
and reviewed 24 h later by a specialist clinic nurse. If ever, both of the patients who could only tolerate
the 3-layer compression bandaging was not tolerated, compression hosiery eventually came to limb am-
then class 2 compression hosiery was applied. If 3- putation, one because of repeated cellulitis and one
layer bandaging was tolerated, it was re-applied for a because of severe unremitting pain.
further 48 h and, if there were no problems, then
4-layer (wool, crepe, Elset and Coban) compression
bandaging was applied4 and the patient again re-
Discussionviewed at 24 and 72 h. If 4-layer bandaging could
be tolerated, then the patient was managed in the
The results of this study are in agreement withcommunity. However, if 4-layer bandaging could not
others1,2 reporting that deep-venous obstruction isbe tolerated, then the limb was returned to 3-layer
present in approximately four per cent of limbs pre-bandaging, also managed in the community.
senting with venous ulceration. Interestingly, a history
of DVT was obtained in only half of the limbs with
deep-venous obstruction in the present study, and the
clinician cannot therefore assume that a negative DVTResults
history excludes the possibility of deep-venous ob-
struction. Vascular technologists and surgeons shouldDuring the 38-month study period, 325 limbs with
venous ulcers were seen in the single-visit clinic. be aware that the duplex finding of continuous flow
in the long saphenous vein indicates underlying deep-Twenty-two (7%) limbs in 18 patients had evidence of
deep-venous obstruction. The median (range) patient venous obstruction in roughly two-thirds of cases,3
with the remaining third due to cellulitis or lymph-age was 75 (61–94) years and 9 (50%) were female. Of
the 22 limbs, there was a stenosis in 15 (68%) and an oedema. It is pertinent to note that all of the limbs
without continuous flow in the long saphenous veinocclusion in 7 (32%). Ten (45%) of the abnormalities
were in the right leg and 12 (55%) were in the left. were able to tolerate 4-layer bandaging and sub-
sequently healed. It would appear, therefore, that it isThere was a past history of deep-venous thrombosis
(DVT) in 13 (59%) limbs. The median (range) ABPI in those limbs with deep-venous obstruction and con-
tinuous flow in the long saphenous vein that are atthe 22 limbs was 1.0 (0.7–1.1). The site of stenosis/
occlusion was the proximal surperficial femoral vein particular risk of developing complications from 4-
layer compression bandaging. One important practical(SFV) in 5, the middle third SFV in 6, the distal SFV
in 5 and the full length of the SFV in 6. Continuous implication of this observation is that vascular tech-
nologists who observe continuous flow in the longflow in the long saphenous vein was present in 14
(64%) limbs, 9 of which had a stenosis and 5 an saphenous vein and who are not experienced enough
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to clearly image the deep veins should alert the clini- be considered in any patient who develops severe
pain after the application of compression bandaging.cian to the possibility of deep-venous obstruction. The
Conventional teaching is that such patients shouldattending clinician then has the option of organising
have their bandage removed and the ABPI recheckedvenography to image the deep veins or to use a
to ensure that the limb has not developed significantprotocol of incremental compression bandaging in all
arterial disease. Although this is undoubtedly correct,patients, in the expectation that two-thirds will have
it is important also to exclude deep-vein obstruction.deep-venous obstruction.
Patients who develop severe pain after the applicationAlthough it is conventional teaching that surgery to
of compression bandaging must therefore have theirthe superficial venous system is contraindicated in
ABPI rechecked and should also have a duplex scanlimbs with deep-venous obstruction,5 we have not
to exclude the possibility of deep-vein obstruction.been able to find any papers that address the potential
In conclusion, although deep-vein obstruction isdangers of compression bandaging in such limbs. The
uncommon in ulcerated legs, it is important that itpotential dangers of compression bandaging in limbs
is recognised, because of the complications that maywith deep-venous obstruction are highlighted by the
arise from compression bandaging. A protocol of in-case3 that led us to develop a protocol of incremental
cremental compression as described appears safe, hasincrease in compression. Since adopting this protocol,
not led to any serious complications, and leads towe have not encountered any serious complications
healing in up to 55% of cases. Finally, continuous flowfrom compression bandaging in limbs with deep-ven-
in the long saphenous vein should alert the clinicianous obstruction. We have found that the majority (68%)
to the likelihood of deep-venous obstruction.of limbs with deep-venous obstruction can proceed to
4-layer bandaging and that the 1-year healing rate in
this group is much the same as in limbs with deep-
venous reflux without obstruction.4,6 It is not surprising References
that the healing rate was lower in those limbs that
1 Scriven JM, Hartshorne T, Bell PRF, Naylor AR, Londoncould not tolerate 4-layer bandaging, because it is
NJM. Single-visit venous ulcer assessment clinic: the first year. Br
presumably these limbs that are critically dependent J Surg 1997; 84: 334–336.
2 Grabs JA, Wakely MC, Nyamekye I, Ghauri ASK, Poskitt KR.upon their superficial veins for venous drainage. Thus,
Colour duplex ultrasonography in the rational management ofit is the limbs with the most severe deep-venous
chronic venous leg ulcers. Br J Surg 1996; 83 1380–1382.
obstruction that are most likely to develop pain with 3 Bello M, Scriven M, Hartshorne T, London NJM. Venous
ulceration and continuous flow in the long saphenous vein. Eurthe application of compression bandaging.
J Vasc Endovasc Surg 1999; 17: 111–114.In most countries, the majority of patients with
4 Blair SD, Wright DDI, Backhouse CM, Riddle E, McCollum
venous ulceration are managed primarily in the com- CN. Sustained compression and healing for chronic venous ulcers.
BMJ 1988; 297: 1159–1161.munity and will not, therefore, undergo duplex scan-
5 Browse NL, Burnard K, Thomas ML. Disease of the Veins: Path-ning. This raises the issue of how patients with deep-
ology, Diagnosis and Treatment. London: Edward Arnold, 1988: 334.
venous obstruction can be identified by their attending 6 Scriven MJ, Taylor LE, Wood AJ et al. A prospective randomised
trial of four layer versus short stretch compression bandaging forcommunity nurses. As discussed above, the absence
the treatment of venous leg ulcers. Ann R Coll Surg Engl 1998; 80:or presence of a history of DVT is not predictive of 215–220.
deep-venous obstruction and we suggest, therefore,
that the possibility of deep-venous obstruction should Accepted 13 August 1999
Eur J Vasc Endovasc Surg Vol 19, January 2000
